Introduction
Gay men now have opportunities to become parents within same-sex relationships (i.e. 'planned gay father families'), through, for example, adoption and surrogacy. Some researchers have studied planned gayfather families who adopted children (Farr et al., 2010; Goldberg and Smith, 2013; Golombok et al. 2014) . The two existing studies on gayfather families created through a surrogacy arrangement have focused on families with older children (Baiocco et al., 2015; Golombok et al. 2017) . The present research focused on planned gay families and compared them on three important determinants of parental and child functioning (parental stress, parental psychological adjustment and partner relationship satisfaction) with parents in lesbian-parent families and heterosexual-parent families whose infant offspring were also conceived by means of assisted reproductive technologies (ARTs), namely insemination with donor sperm (DI) for the lesbian-mother families and in vitro fertilization (IVF) for the heterosexual-parent families.
Gay fathers choosing surrogacy
An increasing number of gay men are choosing surrogacy as their route to parenthood (Bos et al., 2016) . There are two types of surrogacy: (i) genetic (or traditional) surrogacy, whereby the sperm of one of the prospective gay fathers is used to fertilize the surrogate's egg in an artificial insemination procedure; and (ii) gestational surrogacy, in which a woman's egg(s) is/are fertilized with the sperm of one of the prospective gay fathers by means of an IVF procedure in a laboratory, after which the embryo is transferred to the surrogate's womb (Lev, 2004) . Gay men who want to become parents through surrogacy usually opt for gestational surrogacy .
Gay couples may choose surrogacy for various reasons. For example, they may prefer surrogacy to adoption because they want at least one parent to have a biological link to the child . The route through surrogacy, however, is complicated. In some countries, including France, surrogacy is forbidden (Depadt, 2015) . In other countries, such as the United Kingdom (UK) and the Netherlands, intended parents can compensate surrogates for their expenses but it is illegal to advertise for a surrogate or to offer surrogacy services (see Dutch Penal Code of 1993, article 151b; 151c; Surrogacy Arrangements Act, 1985) , and there may still be barriers that restrict gay men's access to clinics arranging gestational surrogacy. For example, in the Netherlands, clinics can conduct gestational surrogacy for couples for medical reasons only (Boele-Woelki et al., 2011) . In many countries, therefore, gay couples seeking parenthood through gestational surrogacy travel to countries where surrogacy is allowed and where there are no regulations that deny access to gay couples (Vonk and Boele-Woelki, 2012) . This means that the procedures are expensive, currently between $90 000 and more than $120 000 (Gays with Kids, 2016).
Family stress theory and the unique circumstances of gay fathers
Since the surrogacy route to parenthood for gay couples is a relatively new one, little is known about the parental stress, psychological adjustment and relationship satisfaction experienced by these fathers when their children are only a few months olds. The birth of a couple's first child brings about many changes in the household (e.g. increases in household labor associated with caring for the baby; Deutsch, 2001) which might be stressful. According to family stress theory, high levels of parental stress may be associated with parental psychological problems, and partner relationship dissatisfaction (Patterson, 1988) , which in turn might be associated with children's adjustment (Stone et al., 2016) . Higher levels of parental stress are associated with dysfunctional parent-child relationships and less positive parenting behaviors (Anthony et al., 2005) . A meta-analysis conducted by McCabe (2014) showed that mothers with lower levels of psychopathology exhibited higher levels of positive parenting behavior, such as warmth and adaptive control. With regard to couple relationship satisfaction, it has been shown that positive attitudes towards partners allow parents to participate in engaging, consistent and inductive parenting practices (Krishnakumar and Buehler, 2000) .
All parents experience some degree of parental stress and psychological problems or difficulties in their partner relationships while rearing children. However, the circumstances of gay-father families might be somewhat different from those of lesbian-mother and heterosexualparent families. This is not only because it is rare for men to be primary caregivers and it is commonly supposed that men are less nurturing (Golombok et al., 2014) , but also because gay fathers may be exposed to greater prejudice than lesbian women . Based on the sexual minority stress model, one could also assume that gay fathers may be stigmatized in relation to their sexual identity (Meyer, 2003) . The exposure to sexual minority stressors might have a negative influence on the levels of parental stress, parental psychological adjustment and partner relationship satisfaction.
Nevertheless, studies of gay adoptive parents have shown that these fathers report less stress than population norms would predict (Farr et al., 2010) and lower levels of parental stress and depression than are reported by heterosexual couples with adopted children (Golombok et al., 2014) . However, the situation might be different for gay fathers who conceive through surrogacy. Although the only existing study of parental wellbeing in gay-father families formed through surrogacy found no difference in couple relationship satisfaction between these families and lesbian-mother and heterosexual-parent families, the children in that study averaged 4 years of age (Baiocco et al., 2015) . During infancy, the unique circumstances of gay-father families using surrogacy may be more salient because their experiences are still fresh.
In addition to being exposed to sexual minority stressors, gay fathers with infants born through surrogacy may also confront other stressors resulting from the fact that surrogacy is less familiar and so its use by gay parents may be considered less acceptable (e.g. media accounts of surrogacy often focus on negative or illegal practices; Van den Akker et al., 2016) . During the surrogate's pregnancy, the fathers may be concerned about her health and that of the baby because of the medical risks associated with gestational surrogacy (Damelio and Sorensen, 2008) . These gay fathers thus face unique circumstances that might have a negative influence on their parental wellbeing, especially if they are first-time parents.
Current study
The aim of the study was to examine levels of parental wellbeing (parental stress, psychological adjustment and partner relationship satisfaction) in gay-father families with infants born through surrogacy. The gay-father families were compared with lesbian-mother families with children born through donor insemination and heterosexual-parent families with infants born through IVF. The lesbian families controlled for the number of same-sex parents in the family as well as the use of gamete donation; the heterosexual families comprised a comparison group of traditional families who used ARTs to conceive.
We also examined levels of parental wellbeing associated with caregiver role (primary versus secondary), taking into account family type (gay/lesbian/heterosexual), because one of the greatest sources of conflict for couples during the transition to parenthood is the division of labor, especially regarding who will be the primary caregiver (Belsky and Pensky, 1988) .
Materials and Methods

Participants
The participants in the present research were involved in an international research project on gay couples who became parents through surrogacy. The project was carried out by researchers in the UK, the Netherlands and France who recruited 38 gay-father families, 61 lesbian-mother families and 41 heterosexual-parent families. In all families (N = 140) both parents participated in the study. Ethical approval was granted by the appropriate committees at the three home institutes, namely University of Cambridge, University of Amsterdam and Centre Universitaire des Saints-Pères.
Data were collected from both parents in each family when the infants were on average 3.7 months old (SD = 0.59). Fifteen percent of the families had twins. About 55% of the infants were female. The parents had been in their current relationships for between 2 and 21 years; the average duration was 8.1 years (SD = 3.73). Almost 80% of the parents were married or in civil partnerships. Their ages ranged from 22 to 59 years (M = 34.8, SD = 5.07). About two-thirds (63%) of the parents were employed full-time. Most families (71%) had an annual household income of more than 42 365 US dollars. The majority of the British and Dutch parents were White (96.2%); no information about the ethnicity of the French parents was available (it was not permissible to obtain information about the ethnic background of participants in France). Only nine of the families (6%) lived in rural areas. The remaining families resided in small (46 families; 33%), medium (44 families; 31%) and large cities (41 families; 29%). As shown in Table I , there were no significant differences between the family types with respect to the age of the infants, the infants' gender or annual family income. However, there were significant differences between the family types with respect to the number of twins, whether the parents were cohabiting or were married/registered civil partners (marital status/ civil partner registration), relationship duration and where the families lived (residency).
The parent who was most involved with the child on a day-to-day basis was labeled as the primary caregiver and the co-parent was labeled as the secondary caregiver. To identify the primary and the secondary caregiver in each family, six items on the 'Who does what' instrument (Cowan and Cowan, 1990) were used. Both parents were asked who was responsible for their infant's weekday care: (i) when getting up, during breakfast and when dressing the infant, (ii) during the day from 9.00 a.m. to 1.00 p.m., (iii) during the day from 1.00 to 5.00 p.m., (iv) when having dinner, during playtime, at bedtime, (v) in the evening until midnight and (vi) when the infant needed care in the middle of the night. Response options ranged from 1 ('I do it all') to 9 ('Partner does it all'). The primary caregiver was therefore the parent with the lower average score on these six items. In eight of the families (6%), both parents had the same average score on the abovementioned six items and in 34 families (24%) one of the parents in a family unit had a missing value on one of the six items. To establish who was the primary and secondary caregiver in these 42 families, the answer to the question 'During the past week, who spent most time with [name infant(s)]?' (asked by the research assistant when arranging the home visit) was used to identify the parent with the primary caregiver role. Primary and secondary caregivers in the different types of families differed in age and working status (Table I ). There were no family type differences regarding the ethnic identity of the primary and secondary caregivers in the Dutch and British families.
Procedure
In each country, participants were recruited through specialist lawyers with expertise in surrogacy (for the recruitment of gay fathers), parenting support groups, fertility clinics (for the recruitment of lesbian and heterosexual parents) and/or online forums and magazines. Inclusion criteria concerning methods of conception were: Gay-father families had to have used surrogate carriers, lesbian-mother families had to have used sperm donors and heterosexual-parent families had to have used IVF without sperm or egg donation. All families gave written informed consent.
The families were assessed at home when their infants were between 3.5 and 4.5 months old. Before the home visits, the parents completed an online questionnaire (protected by a unique password for each parent) on their demographics, and during the visit both parents separately completed an online questionnaire.
Measures
All instruments had been validated in studies carried out in the UK or in the United States (Spielberger and Gorsuch, 1983; Cox et al., 1987; Abidin, 2012) . The parental stress, anxiety, and depression instruments had been translated and validated in French studies (Spielberger et al., 1993; Bigras et al., 1996; Guedeny and Fermanian, 1998) . Only the instrument that was used to measure depression had been validated in the Netherlands (Pop et al., 1992) . When no French or Dutch versions of the instruments had been validated, the items were translated into French and Dutch, respectively, and were back-translated into English.
Parental stress
Parental stress was assessed using the Parental Distress subscale of the short version of the Parenting Stress Index (Abidin, 2012) . This subscale consists of 12 items (e.g. 'I feel alone and without friends') with response categories ranging from 1 ('strongly agree') to 5 ('strongly disagree'). Scores ranged from 12 to 60; higher scores indicated greater parental stress. For our sample, the internal consistency for the parental stress subscale was good (Cronbach's α = 0.85).
Parental psychological adjustment
The Trait Anxiety Scale (T-Anxiety) of the State-Trait Anxiety Inventoryadult version (Spielberger and Gorsuch, 1983 ) was used to measure the parents' general level of anxiety. Parents rated the frequency with which they experienced 20 feelings or emotions from 1 ('almost never') to 4 ('almost always'). An example item is: 'I feel inadequate.' Scores ranged from 20 to 80, with higher scores reflecting a higher level of anxiety. For our sample, internal consistency was high (Cronbach's α = 0.87).
Data on the parents' depressive symptoms were obtained using the Edinburgh Postnatal Depression Inventory (Cox et al., 1987) . Parents rated 10 items (e.g. 'I have been sad or miserable') from 0 ('not at all') to 3 ('yes, all the time'). Scores ranged between 0 and 30, with higher scores indicating higher levels of depression (scores > 10 indicate clinically relevant levels of depression) (Cox et al., 1987) . Internal consistency was adequate for our sample (Cronbach's α = 0.64).
Relationship satisfaction
Relationship satisfaction was measured using the Golombok Rust Inventory of Marital State (Rust et al., 1986) , which has been used in previous studies of lesbian couples with children (Brewaeys et al., 1997) . Parents rated 28 items (e.g. 'Our relationship is continually evolving') on a scale of 0 ('strongly agree') to 3 ('strongly disagree'). Scores range from 0 to 84, with higher scores indicating poorer relationship quality (Rust et al., 1986) . 
Analysis plan
The data gathered for the present investigation were dyadic in nature, meaning that both parents in each family completed the same measures. Structural equation modeling (SEM) accounts for the dependence of observations nested within dyads using a multivariate framework for analyzing differences in means (Peugh et al., 2013) similar to the way lack of independence is handled in repeated-measures ANOVA, but with less restrictive assumptions. Furthermore, the SEM framework allows 'robust means modeling' so that test statistics are robust with respect to nonnormality as well as the heterogeneity of variances (Fan and Hancock, 2012) .
SEMs were fitted to eight variables (primary and secondary caregivers' responses to measures of parenting stress, anxiety, depression and relationship satisfaction) in each of three groups (gay, lesbian and heterosexual parents). Due to some missing data, all eight means, eight variances and 28 covariances were freely estimated in each group using full information maximum likelihood (FIML), which is the gold standard for handling missing data (Little et al., 2014) under the standard missing-at-random (MAR) assumption. Descriptive statistics, however, were calculated using complete cases for each variable, or pairwise complete observations for correlations.
The SEMs were fitted using R statistical software (version 3.3.3) with the lavaan package (version 0.6-1). In each analysis, hypotheses were tested using a robust likelihood ratio test (LRT) statistic, distributed as a χ 2 random variable with df equal to the number of equality constraints being tested.
To analyze the parental stress, psychological adjustment and relationship satisfaction scores for parents in the three family types, an SEM was fitted in which the means for an outcome variable were constrained to be equal across the three groups. The saturated model estimated six separate means for each outcome (i.e. for each of two caregivers in each of the three groups), whereas the constrained model estimated only two means for each outcome variable (e.g. parental stress): one for the primary caregivers across all groups, and another for the secondary caregivers. Thus, these tests had 6-2 = 4 df. In these analyses, the family-wise Type I error rate was controlled by testing each of the four outcomes using a Bonferroni-corrected α = 0.05/4 = 0.0125 as the criterion for statistical significance.
We also analyzed the scores on parental stress, psychological adjustment and relationship satisfaction across caregiver roles (primary versus secondary) by constraining means to be equal across those two groups. This constrained model estimated only three means for each outcome variable: one for gay-father families (both parents), one for lesbianmothers families (both parents) and one for heterosexual-parent families (both parents); thus, these tests had 6-3 = 3 df. In these analyses, the family-wise Type I error rate was controlled by testing each of the four outcomes using a Bonferroni-corrected α = 0.05/4 = 0.0125 as the criterion for statistical significance. Table II shows mean scores and standard deviations for parental stress, anxiety, depression and relationship satisfaction as reported by the primary and secondary caregivers in each family type (gay-father families, lesbian-mother families and heterosexual-parent families). The mean score on parental stress for all parents was 21.9 (SD = 6.75). The average scores for anxiety were 33.2 (SD = 7.50), for depression 4.4 (SD = 2.93) and for relationship satisfaction 20.9 (SD = 8.43). See Table III for correlations between parental stress and the anxiety, depression and partner relationship satisfaction variables.
Results
Further tests of differences between the correlations within the different groups and different partners are presented in the Supplementary Material.
Family type
The average levels of parental stress, anxiety, depression and relationship satisfaction for gay fathers were 22.0 (SD = 8.39), 31.9 (SD = 7.30), 4.0 (SD = 2.95) and 21.0 (SD = 9.84), respectively. For the lesbian mothers, the average scores were 21.6 (SD = 6.25), 33.9 (SD = 7.44), 4.6 (SD = 2.92) and 20.1 (SD = 8.11), respectively. For parents in heterosexual families, the average scores were 22.3 (SD = 5.26), 33.4 (SD = 7.72), 4.6 (SD = 2.92) and 22.0 (SD = 7.34), respectively.
After controlling for caregiver role (primary or secondary caregiver role), there were no significant family type differences in parental stress, χ 2 (4) = 0.72, P = 0.949, depression, χ 2 (4) = 8.08, P = 0.089, anxiety, χ 2 (4) = 7.38, P = 0.117 or relationship satisfaction, χ 2 (4) = 4.40, P = 0.354. Thus, no post hoc tests were conducted.
Caregiver role
For the primary caregivers the average scores for parental stress, anxiety, depression and relationship satisfaction were 22.7 (SD = 6.99), 33.6 (SD = 7.73), 4.7 (SD = 3.04) and 21.0 (SD = 8.75), respectively. The average scores for the secondary caregivers were 21.2 (SD = 6.42), 32.8 (SD = 7.26), 4.1 (SD = 2.80) and 20.8 (SD = 8.13), respectively.
After controlling for family type, there were no significant differences between the primary and secondary caregiver on parental stress, χ 2 (3) = 4.67, P = 0.197, anxiety, χ 2 (3) = 3.40, P = 0.334, depression, χ 2 (3) = 9.88, P = 0.020 or relationship satisfaction, χ 2 (3) = 2.79, P = 0.425. No post hoc tests were thus conducted.
Discussion
Our study was the first to investigate parental wellbeing (parental stress, psychological adjustment and partner relationship satisfaction) in a sample of gay fathers with infants born through surrogacy, and to compare them with lesbian-mother families formed through donor insemination and heterosexual-parent families formed through IVF, in order to control for the use of assisted reproduction. It was assumed that levels of parental involvement might also influence the new parents' levels of parental stress, psychological adjustment and partner relationship satisfaction. Therefore, the caregiver role was also taken into account. The parents in our study reported relatively low levels of parental stress, anxiety and depression, regardless of family type or caregiver role. Further, the parents in all family types and regardless of their caregiver roles were relatively satisfied with their intimate relationships. There were no significant effects for family type or caregiver role. However, we did find a non-significant trend towards lower levels of depression for the primary gay fathers when compared to the lesbian and heterosexual parents, which is in line with the finding of Golombok et al. (2014) for adoptive gay fathers.
In light of the sexual minority hypothesis of Meyer (2003) , which assumes that experiences of rejection because of sexual orientation are related to mental health problems, the absence of significant differences in levels of parental stress, parental psychological adjustment and relationship satisfaction might be somewhat surprising. Conceivably, there were no differences because all the fathers and mothers had experienced difficulty fulfilling their wish to become parents, and that, having overcome the obstacles, they experienced relatively high levels of wellbeing (Taubman-Ben-Ari and Spielman, 2014) . In addition, the fact that all the parents (regardless of family type) had encountered difficulties fulfilling their wish to become fathers or mothers might explain the absence of differences between primary and secondary caregivers. Another explanation may be that, because parenthood is not a common choice for gay men, becoming a parent might be experienced as a happy triumph over the widespread message that gay men and lesbian women are not supposed to become parents (Armesto, 2002) , and this might influence their psychological adjustment in a positive way (Erez and Shenkman, 2016) . Another explanation might be that, for gay men, being a father represents conformity to traditional heterosexual gendered parental roles and may thus enhance a sense of belongingness, social acceptance and social support from significant others, like friends and family members (Bergman et al., 2010; Kama, 2011; Sumontha et al., 2016) which, in turn, might enhance the wellbeing of same-sex couples with children.
Furthermore, secondary caregivers in gay-father families in our sample had fewer full-time jobs than secondary caregivers in heterosexualparent families (but not than those in lesbian-mother families). This indicates that gay fathers with infants conceived through surrogacy divide the household caregiving tasks more evenly than heterosexual couples, which is in line with previous research on male same-sex couples who had their children via surrogacy (Tornello et al., 2015) .
Several limitations need to be acknowledged. First, the sample size made it impossible to take into account differences between the three countries in which the participants lived. Such differences should be explored in larger studies because of differences between the UK, the Netherlands and France with regard to policy and social attitudes towards gay and lesbian individuals and same-sex parenting (Takács et al., 2016) . A Monte Carlo power analysis showed that we had sufficient power to detect large effects between family types but not necessarily smaller ones-and sufficient power to detect moderate effects between caregiver roles. This implies that there might be small differences between the family types and between caregiver roles which we were not able to discover because of the small sample sizes. Secondly, all parents had moderate to high socioeconomic status and were mostly White. As such, the findings cannot be generalized to the whole population of first-time ART parents with infant children. In addition, poorer family finances have been linked to lower parental wellbeing (Bøe et al., 2014) and it is thus possible that the average levels of parental wellbeing of less economically privileged gay fathers, lesbian mothers and heterosexual parents who conceive through ART may be lower than reported by the parents in our sample. Furthermore, the families were recruited using nonprobability sampling techniques, such as specialist lawyers with expertise in surrogacy. generalizability (Meyer and Wilson, 2009 ). In addition, participating parents might have sought to enhance their scores to exaggerate their wellbeing. However, this could be true for parents in all three groups, because all the families had used ARTs. Notwithstanding these limitations, our findings may have implications for the development of policy and legislation in relation to these new family forms, as well as the regulation of surrogacy. Same-sex marriage is recognized in all three countries that we studied, but the situation regarding same-sex parenthood and especially surrogacy differs. For example, in France, surrogacy is illegal and lesbian couples do not have access to ARTs. In the UK and the Netherlands, lesbian couples have access to ARTs and gestational surrogacy is allowed, but commercial surrogacy is forbidden and it is illegal to advertise for or offer to be a surrogate for payment. Our findings might encourage policymakers in the Netherlands and France to change their laws and break down the barriers that prevent gay couples from fulfilling their wish to become parents through surrogacy. Our findings might also encourage professional organizations of obstetricians and gynecologists in these countries to recommend that requests for assisted reproduction should be considered regardless of the applicants' sexual orientation, as both the Human Fertilisation and Embryology 
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